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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a throw-away 
tip using polycrystal hard sintered body, capable of 
attaining low surface roughness of a finished surface and 
having high accuracy of finishing dimensions. 
SOLUTION: A cutting blade is formed of polycrystal hard 
sintered body containing 20 vol.% or more cubic boron 
nitride, the radius of curvature of the section of a 
cutting blade ridge line part ranges from 5 yum to 30 ^im, 
a tool flank 12 and a tool cutting face or a negative land 
surface are smoothly connected with the above radius of 
curvature of section, and the surface roughness of a 
cutting blade ridge line part 15 ranges from 0.1 Lim to 1.0 
(im as the average roughness (Rz) of ten points. A 
straight blade is formed so that a pair of straight cutting 0; 
blades L, L' directed from each terminal end of the nose 
radius r of the polycrystal hard sintered body toward the 
side of the throw- away tip respectively have a length 
ranging from 0.2 to 0.6 mm, and the angle made between 
a straight line bisecting the nose radius part and the 
straight line cutting blades, respectively, is 42° <810, 61 1 <45 
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(54) ismo^m *«Kiw#xD-7Di'ff^ 



(57) [KM] 

[MB] axtfcJbrfffi«>B5tt$A«/h$ < *>o N ft±kf 

H2i:, X^i"< V^® l 3XJi^^7^KE^_L|B<30 
*BftS*S+A5pJSfiS (Rz) t>0. lMmJL^_L N 

L> L'^S, -tJv^ftO. 2 — 0. 6mm(7)^i^(7)^ 
3£*rU tt/-Xi|ta«Sr2«»1-5iBI»tKii:*« 




1 

ft$&¥@#5 m£JLh, 3 0MmWTT*fe^ X*3g}f 
Sir, XA-f< v^©Xtt*^7^Kffids_fcIBo»fffift^ 

J&¥«fi* (Rz) TO. 1. 0 M m^T 

0. 2 — 0. 6mmWKirt(^f 

&m&4 2 9 ^010, 0u^4 5 o -e*)5B:i»jid«»ja 

$ tlX V ^5 d t 1 1-5 JfcMliDX« 

[»*S2] tulBX^-f < v>© v £fctt*;*f7>'KE 
0*fBftS*«+A3pJSftS (Rz) TO. l^m^LL, 
0. 5/imWTffe5:t#ii:tS, »*SllB*^ 

[»*«3] mjlBX^agtfS^X^1-< ^g. ^fcfi 

6 5 e 12 5' ^m^^ir^a^t 

5> »*«l*^J±2lcfB<RolfefiiJJDXffl#jB*eg««E 

2 0S*°/oJEA_b$*rU ^WttfS^O. 0 1 
5 Axm^T-efe5Cli:Sr^»i:1-5. 
l a>£ 3 ^v^1 JS i^^|c:B5^^^DX^^f B ^l!®^ 

5 ] B9E#3e*S!KJ«jBfr^«W-fr^3H^X 
S*urv^5wi*r#»t 1-5, Bl*Sii> 

[»** 6 ] H9E#gfiS«S£|g#:;* o - r * * -r 
y^SII:fl3lljiS04a, 5 a> 6a^7C^^T>\ 
AK SU B<D5c**^ft5i¥a>feiB«$;h,5{W£ < 
£ fc iaro5c**fcttRW^5 > a«3^5^4< fct! 

^ + ^5?5S«$tu5^*< t fc l«OffrMW»fcft5tt 
«B#7T2j«£*u-C^5 - t t:1»»t 1-5W** 1 - 5 <D 
v^1*tt*McB«o#tt*BHr«|ttfr^ n -r * ^ y 

[»W^»*lftBW|] 
[0 0 0 1 ] 

^tU ^fttea§ixfe«jj«r#1-5«BiJ*DXffl#tt* 
[0 0 0 2] 



(2) ftllB 2003-175408 

2 

9}HiJI-#LT«^fcttte«r^1-. «FfdHv^fl!aE*r*1-5 
«6A«tt-»oJDX^*5V^TW:, tt^MtHIXttttftx 

*«ri^ttoLfc»^ % wftttDxatottjiwasfts 
JSDx-+tt»a^#e>*t5 0 ^(otztb^ «&tA*u8<o 

nrv^5 0 

[0003] ft5£(t wO»#d*JEi^i8*«sewi«lDX 

tl^OI^^Iii 3*tTV*fcj«fB£*»1-5jtaX#» 
70 «M»X^«*lft*.fcv^v^WH*sW^a*<fto 

-c#fc. &***<ba*fc«*i-5i*<7>iwM»»}± x 

»WPXTft®lciSv^±jfaD^1-5 w ttttt*ISi A/ if 
[0 0 0 4] ^ni^lt, »««MMXO*fcJg>l/-C 

#y zf>^ 7— fcifOT^ = *A»#£o»x-e 

20 £>5 0 ftifttlt C<?5*SfiS:J: *9S«-e5DXL^1-v> 
t>^3PJ«lw^:#*DfliGj*s^^:$tu5 i:. SEtfffi, 1"<^ 

[0 0 0 5] #^6 - 1 9 0 6 1 0#-^«L^|E«$iX 
rv^5#«*^-ir*^ K«HUX**>tfrfrM\ 2J3fc£® 
i!)n^i:T^OTI^M^^lrv^|, 0 1-ftfc*,, 

M©ftvW9Mffilc»j5SU *©fflD3J«fcWWBXK: 
«fcoT«{HI<^®^9 SrJSU W9^J«^»tc1-5ft 
«j5«M^$tvTV>5o L2i>Lfta5<b N 
KXAfi. ^^^KSr««1-5R*i:«i:dsSJC1- 
5 tot?, tt^Atuft^fttt^HdJpxfcfflv^sri^ffi 

[0 0 0 6] 

^Jgtc^ % *»Wl±, **A*t»*4r*r««BlPXL 

^Tfc5o C05J:5*ffl^i: LTH. |g«3 0mm| 

**r«#+5***W««6»flc«»JX*io«^fl[>**^ 

t*v^x^Hfe»»fl[«:»aUJ:5 t1-5*><o-C*>5. ft 
*5Rzfi. JIS(DB 0 6 0 1 

l-^^^i^TV^5 1 O^^J^j^^c^r iT-fc5o 
[0 0 0 7] 
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5 

d$+^«fftS (Rz) TO. l M mJK±, 1. U ju m 

[0 0 0 8] £ fefcBB5K:**1-.fc3fc, ^ifffftte 

**0>8:|S«JJJ^ ^jft^jftO. 2~0. 6mmOO$gHft 

»#Mfc*JB*rS J: 1^*0 , »SiJ«-<7>ft±jf B 

©B«WfcJ:0ftJi£Hi'5ca:l;Ltt3 o ftfcs, C Ctcfe 

[0 0 0 9 ] *36W(OSlJ(5D#»«, ftj|SXj r -r< V>® N 20 

ifc(W^7^ Ki^Ifi$ (Rz) 

TO. l;zmJ^_t N 0. 5 m mjyTTfeSo -CO«t5* 

So 

[0 0 10] £fcgij^#»f± % WEX**f ffi 4: x*i- 
<vn® x *fcttX*a*fBt*^7^KBi:Oft-rx* 
2J5te<2tf«#, 6 5° £JLL, 1 2 5 4 ^TTfcSo C 

[0011] HKgrjt^fRtt, NEMMfKBflE 
#\ S^fiSfbilMfSr 2 0^*%£t±$*ru ^o^F^i 

[0 0 12] 35K»joWRtt, #e*«KjK«ft:^«ff 

X^«*t^S^$^TV>/^ttixtf^^*v^»f>"t?fe5 0 -/O 
[0 0 13] S P>lcJBUo«H»l±, {b^ft3K3t$fcttto3 
J: 19 »Bfc««i#*jas ftTV>3 i £ Tfo 

[0 0 14] 

»M4-fWb£*bfc2J8»3&&fcU -*vasSS!-fr& 
»WXA««-1 oft«p^^p^Jt$ixT«)gUX*4:* JO 



2003-175408 

fc^c -tt^$0BiJXAo^HiJt4ffilwB8^-r5 

[0 0 15] *3»W#»4K»*^fflMlDXjWff*.5, & 
*£«BfTo"C£fc: 0 (212, El3£ffiV>T 

fc4 £0»B£rtt;*Lfc:B-efcS 0 EI 2 ta x *#7>-K 
Si 4**i"5^o— ri7 3:>r^y^ja:*:»rc5ia'Cfe 
So llWMfW^L, 12ttX*atf 
Bs I3filftt<v^ l 5tt«2JM*»fc«x«x 

[0016] «0JI«lkn l 5 KBtt*¥«RT?*# 

7^Kffil4, Xf4X^-T< V>@ 1 3 4 B 1 2 

*^f^^KB*fcttx*i-<v^ffiio4i-A0i tixjr 

1"<v^ x M*4XA*fa4 0>fci-*l 0z liXAJS 
tfASr^i", E12CD^^fii-< 0 1 ^W^t^tfc 

B#*V\, 0 3 W\ X*an f ffitX*i-< V^Bftifoft 

[0017] §)50«|Rffl5 1 5 tt, X^JKt-f B 1 2 ^ X* 
i"< ^11 3 , £fcflXft2ktf B 1 2 4 > KB 1 

»i5to»ffii**lR^ ^^IM^Sfi^^t 

-3 0 ^m^>ttHrtO»B**¥S«r#i-5«l»^J: 9 
^J&^H, *<0***«X*aifBl 2 N Xlf<v^i 

+;^*>)ffi£ (Rz) TO. 1-1 //m^i^Cta 
Zt\z£K>^ «*vfcftJ:lfBa$35*lia-C#, ffiMFA^ 

[0 0 18] &^AlE^bai»«r$4ri-&#ttAK 
K*6ft«:«BiJX*tt, ^i-S^ir^^Ktt*^* 6 
OOiS^^^KfiiS:^^, i-<v^B4agtf 
B€rWM«lXUrJiJ«-Jt*^X#fc. d o LT^g^ti 
SKiSJ£#:«JB'Jxao«jjJSi»fflJtt % «»Wtc^:#<§] 

[0 0 19] ffiAM«2fKfffttt«r^AK{ba«jttS 
*«MX*-C»Hi-5*fr. »JISM»»o»tttt«!lDX 
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5 

[0 0 2 0 ] «Llw«SDfi$0/hSv^J)aklkA«r«-i-5 
»H9I*tt, ^n^FWS 3, ooo-#i 
4-. o o o IS^i^tf ^tt 5 ^ t^t y Kffi^ i: 

SilSB&fc *!> b M-o ft <* r t fiHtttfc o fc e 
[0021] **w«z>#ie*«R«ijBft^n-r*aW 
^v-f\t. ^nyK»#6oo-#3,ooo 

V^ISrffilt J]{^t1-5o tS^ic. #i, 5 0 0-# 
3. 0 0 0Um<D%L^m*i(TZ>?'< J r*:>' KiSfBiStt 

v'lC^mLT. 5Jf+Jt$^fcafi5a«rW**PX 

i*< v^S, X^^tfB^ftto^jWcoft^oTV^-^BiJ 
XftSr»5 - £ tf-rtfc. fta6^|-oft<— t |d £ o 
T N «J9 <1"«rn»^#fli-e*5 0 
[0 0 2 2 ] WMttStfcTtfSfcfcfc:* $r®&^ 

[0 0 2 3 ] -hlBUfci 5^33f+«tW*©*tc:. i&Bt?g; 
9J&?&Sfl£ft< i"^«>OWJ»»DXSr LT*«iq<D 

LJDX+0«*b«S*s«Ti-S^i:lc4S a #»-il5S!S«- 
WSrffi«*J^DXi-5»'&|ctt, r^aeft 
*#**v*fc«>fc % Kv^X^fifeWKSrftSc. tfilL 

[0 0 2 4 ] K*tT*?^T*fcWBaiDXIcJ:5i* 

s!Kt*<E>flDx-m, f±_hif b^a*Dx®o^sa^j±+ 

(Rz) -CI. 6^m^Tlgt^l 



(4) 4$Bg| 2003-175408 

6 

tt««axAofflji«i»«<o*Bastt+^3pjsfi$ 

(R) tl. 0/tmKT"ek5IiW4U^ *fc, 

$ (Rz) t* 0 . 1. OMm^T^If^ 

[0 0 2 5] $ bt-rttbtC^ID^EISICl^i-.t i\Z s # 

0. 2-0. 6mmOi|^^^tU ^ CO / - X 
^^^2#^t-5itiSS < l:ii:^HJJLfcJ:t/L' £(7) 
Jdtl^SflU 2° ^ 0io N 011^45° -efc*»fi\ SI 
^DXlc^v^Tw^ai6S^i^JllHJ^^^lJ©^$^^§ 

[0 0 2 6 ] i£m®D<D&£&0. 2 mm^ 

20 <E>»<S\ »HUffiS:$ e>*.5»*jft«/hS < s i£lC0. 6 m 

«St* s *t <3te!?x Snx»l|flESrai«i-5r fcjftSHUfc* 
5 0 ^±o^ts:%«:uri£j»^j]eo*$tto. 2- 

0. 6 (mm) C0«5[S^i:i-^ 0 *DX*fjg £ f±± 

tf©a^Ox^7>^^r%«;L5t^lc:fi. 0. 3-0. 
5 (mm) OttHrt-CfcSC £*5J: 0#£ LV\ 
[0 0 2 7] WIHHc:* y-X*S»Sr2»»i-5KUi 
iEH^tbJJL^^^L' h<DJ&-tft&&4 2° 5fc«<7>» 
-frl-«:»SrJffi£ $ x. 5»*^>ft < ft 5 0 m^*f L 

50 Ts 4 5° mmttomsiu&tfw 
2^^i-6^E«S£i:^tuJIL^ e ttKL , ^(D^i-^^ 

^4 2' ^0i O> 0u^45° £i"5c ^fc, *DX*jfjft 
<tf±_bif®a^(D/^^^^%|tLfc^^fi N 4 3. 
5 e ^ e io. 011^45° T'fo5:^\ «t9#*L 

[0 0 2 8 ] Sfc, *0XO«*i:#^X*»30tt»«1- 

^0 «»fflJtt««UfcX^aStfffii:, X*i"<V^B*fctt* 
^7^KE^t>^$tb5w£lcftS 0 ^.(Dtztb^ migt 

ftSo «JJI«l*aJlC^ft^ffia$^l . 

(Rz) tO, 1—0. 5 m m(7)iii^r*fe 
[0 0 2 9 ] SS!««-»«DXi-Sfe«)lC^ X 

50 M F w&\zi>m^&m&m#£inz>o z.<Dtzz>, &&&& 
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[0 0 3 0] jfefc, Xjt^f®£lJI1-< V^@. 

*tt»?>^st)«><D, §f*i"5JPX^-ife*i*tt#fe^<c 
<fca. zcolztb, x*»fBix*i-<v^0g, £^fi 

6 5° -1 2 5° ©«SHt?fc5wfc*S»*UV\ 

[0031] ^1;, WlHW^^o. i~i. 

*aita«o3pistt^a*s 0 . 0 1 M m*j8-e&5» 
wnjaasfrfca-frbrv^sxAftwn, 09$* 

*M»*«*A6ttS^ K«*»»*r»»*(cJipxi-5fc 

[0 0 3 2] $ fefc5tt±tfffifi§0|fi]_b x *5.fc 

^XAoftWAft^HSfcfeft^WJS^aut^afiejJK* 

^ «9 . X*o»«3ft««/^Ltf*tfcft±#fffia$Sr* 
NFM««F-t- S w t *s ^riB t <5 * * l v % 
[0 0 3 3 ] 



5 



70 



20 



50 



»XAo«jlMffa>MBEA*¥fi&0JiaUktto&S 
a>\ «W»wft±tfBBttS i:llPX»*lcaff-J-i5#trB| 

*d\ xftj]$fc< St^Attv^Jxt 8 3* Tfcofc. 
[0 0 3 4] ^ 1 (Cl*5tt5^o— T ^y^fi, 
0. 5-1 ^ ra^t^l^ftSiMlfbl^S: 

i~x 0 \z=2— t— o-5\rt ^jxrv^So #1. 00 

IUe31»S:fT5^^ 5-8/ira©tfl 
(#2. 0 0 OSS) ©^-V^^KaMtffittSrJfc* 

S^ifcJ:!)* XA«)30S!j»ffl5l-*— =>-^Jaxd«tTh> 

> KS^ti»bd»^o*^otv^ 0 fit, flPXB£F^ 

[0 0 3 5] « JWRnoRfrStt*^a». ^FU- 

B'JXftl v $ 2 3_kTM 5' *r6)J-«ft$-fr, 

88^2 2Sr«J»JXJ:(0«JJiaj||«l 5co^f^l^^oT. 
TIBo*«=^X^JJ«j»«5l 5cr>ft$<^)iB[|3£d«tTiPtb 

8flJE*S : 1 mm 

SyjS^iSPifJK : 0. 0 3mm/s e c 
# V Y^ry^z^ : 0 . 0 8 mm 
»Jj£SmsjS : 2 0, OOOff 
»Jj£«fflF* : 1001! 

[0 0 3 6 ] 

[^1] 









R z . 




1 A 


1 Urn) 


5. 21 Um) 




1 B 


5 U m) 


0. 9 8 Urn) 


1 c ; 


15 U m) 


0.8 7 Urn) 


1 D 


3 0 U m) 


0. 6 5 U m) 




1 E 


4 0 U m) 


0. 5 6 U m) 
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[0 0 3 7] cco^m. «ZJttttttoKSAV¥eig>/h 

£V^f*£f 1 AJiXjl1-< fcSV^iX^SStfffiflDX 

[0 0 3 8] «Bd»i:»M*#tKTfc*i-. 
SM'Jtt : ntt5K*ro««jKA» ( S CM 4 15) 
F*S^ 1 OmmG>fc0>OrtfeSD8(l 
*»J*t«* : Hrc 6 2 

ttM#0A9CB]£a : 1 0 0 (m/m i n) 
I*<0«9i&*ifll«* : 0. 0 5 (mm) 
X*tf>i5»?j££ : 0. 0 3 (mm/rev) 
ttMttn : 5 (m i n) 
»X*ft : y >^DX 

«M»B*tt-brfB5tt* : Rz = l. 6 ( Mm ) J^T 
^sfcgRg : 3 MmJ^T 

[oo39] wMggag>»gaa ixncoMM * 



70 



70 



«JJJ«»fflJO»fffift^S^tv^Kff i EH, W 
^*»»©«ffifi* tt/h $ < $ ft* tfc-bff *i 

ffftstax^ «Hijasi3ft**#v^«)j2:r.ft«>aeiii^* 
[0 0 4 0] ^ft^»Lr*4»fFi«*©f6fflrt-efcSK 
fc* wftfcJifjffftfctt-brfffittSSrltfeftSCt^M 

[0 0 4 1 ] 
[*2] 







R z 


£Rjg 




1 A 


2. 12 (a m) 


0. 9 (jim) 




1 B 


1. 55 Urn) 


1. 1 (Mm) ! 


1 C 


1. 5 2 Urn) 


1. 5 Urn) 


1 D 


1. 3 0 U m ) 


2 . 5 (xz m) 




1 E 


1 . 2 5 U m) 


3. 2 (urn) 



[0042] mm&}2) tt*mmm**'kirz& 
fcx^j]^< ^t>*^ i i 5° w«*oic**&ffca*«r 

[0 0 4 3 ] ^Std^tt^^n-T^^^^^^fi, i 
~3 ^m^*&*ft^-SSr*i-51c^*^bfli*^6 5 ^ 

#4fe»ox*ft*t©=— r— fc*fr£ft-cv*s. #i. 

[0 0 4 4 ] CLCD^ K»2Att, #8 0 0*SS<O*V 
-V^>- Kffite#£a&i&£ftfc!7>i f ir — ^ffc* 015$ 

— — >^DX^tT^>ftfc 0 — f*£[2 Bfi[n]^ilifr£ 
'rtO^Vi/^m^s 8-16//m»l (#1, 5 0 

— nV^DXd*fT^ftfco *fcWSf2C 



J0 fix 2B^H^S(a^ y^v-^©tC5~8^m 

©jk^fs (#2, ooo^e^) ^^-f^^vKaaiBstt 

£ Jim^a^o&^oTV^Co 

[0 0 4 5 ] rogL HJS^Jl traWo^fttct # 

«w^^«»^oa$dsiW3£$ft^ Q ^fc, -r<^® 

ffl^fii"< V^ffi*$W«»DX*ft^fSji:a:ftSr^i-irrpJ 
ffl|j£;&£ : 1 mm 

SlJ^aiDifeS : 0. 0 3mm/sec 
# v h*7-&£ : 0. 0 8mm 
H£lftfflF* : 2 0, 0 0 0{§ 
: 1 0 OfflF 

[0 0 4 6] 
[^3] 
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11 



12 









R 2 


R z 


fcfc«#i 


2 A 


14 (a m) 


0. 7 2 (am) 


1 . 2 3 (urn) 




2 B 


14 (^m) 


0. 3 6 (am) 


0. 5 1 Um) 


2 C 


1 4 (Mm) ! 


0. 2 5 (a m ) 


0. 4 4 (am) 



Jo 0 4 7] z<d%±^ ^tv«^t^yK 

[0 0 4 8 ] tt»JWfc»HU*ft=«rKTfc*1-. 
»HW : tt£fl ( S U J 2 ) •VftffiB.m I 0 0 mmCOA 



10 *®mtt<om&mm& : 120 (m/m i n) 

X^OWflfc^aiS : 0. 0 4 (mm) 

X^<E>i£0i83 : 0. 0 2 (mm/rev) 

SJfiWH : 1 5 (m i n) 

»i»**tt±»fffift$ :Rz = l. 0 ( M m) #T 

[0 0 4 9] 
[^4] 



Hrc 6 3 


*20 






R 2 


1 5Mlg(0«S<J$tO 

mmmz r 2 


JfctfeW 


2 A 


1. 3 8 ( U m) 


2 . 15 (am) 




2 B 


0. 6 4 ( U m) 


0. 9 9 (am) 




2 C 


0 . 5 3 (am) 


0. 7 8 (am) 



[0 0 5 0] *<£>*Samjft2 AW\ «)JIS!il6«FBOfi$*S 
[0 0 5 1 ] #irx^i-< v^a$o/h^v^» 2 c 



[0052] tsia«3) sc**afta**r*#i-5* 
tt*««*»ffx*^&**»ta#ro5|iis*ss[^gis % 

• SrSB^fco ip«$ftfcX;iUJJfc< 10 8° 
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